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D. Activate Protocol Layers on new processor 
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Phase II: processor P5: Make Resource Set of ISUP Active on processor P5 
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C. Download new mappings to adjacent routers 
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Phase II: processor Pq: Make Conventional Protocol Layer MTP2 Active on processor Pq 
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Phase I: processor P5: Make Resource Sets of MTP3 standby on processor P5 
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D. Update Router(s) on active processor(s) about new standby mappings 
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Phase II: processor P2: Make Pure Fault-Tolerant protocol layer Call Control standby on processor Pg 
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Phase I: processor P5: CShutdown I3 I4 of ISUP and ^M^ of MTP3 on P5 
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A. Neighbor Dead with Upper Layer - Master IVIGMT Rset shutdown only 



B. Neighbor Dead with Lower Layer - Master MGMT Rset shutdown only 



C. Delete shutdown active mappings from adjacent processors 
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E. For critical rset shutdown, delete all their shadows 
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F. Shutdown resource sets/protocol layer 



[ISUP] adsmShutdowr: {I3) (I4) 



IMTP3] adsmShutdow i: (Mi) 



G. If all rsets of entity have been shutdown, cleanup critical shadows. Also 
delete service user/provider mappings on this processor for protocol layer 
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Phase I: processor P3: CShutdown 1^ of ISUP on P3 



scShutdcwn: P3, Contnolled 
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D. For standbys, delete mappings from active processor and stop updates 



E. For critical rset shutdown, delete all their shadows 



F. Shutdown resource sets/protocol layer 
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G. If all rsets of entity have been shutdown, cleanup critical shadows. Also 
delete service user/provider mappings on this processor for protocol layer 



[SM] scShutdown: Gfm 
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Phase I: processor P2' FShutdown standby of CC on P2 



scShutdcwn: P2, Forced 
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C. Delete shutdown active mappings from adjacent processors 



D. For standbys, delete mappings from active processor and stop updates 
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G. If all rsets of entity have been shutdown, cleanup critical shadows. Also 
delete service user/provider mappings on this processor for protocol layer. 



[SM] scShLtdown: Cfm 
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Phase II: processor P4: CShutdown I2 of ISUP on P4 
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D. For standbys, delete mappings from active processor and stop updates 



E. For critical rset shutdown, delete all their shadows 



F. Shutdown resource sets/protocol layer 
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G. If all rsets of entity have been shutdown, cleanup critical shadows. Also 
delete service user/provider mappings on this processor for protocol layer. 



[SM] scShi tdown: Cfm 
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Phase II: processor P3: FShutdown i^i of ISUP on P3 



scShutdc wn: P3, Forced 
ISUP: 
1> 



A. Neighbor Dead with Upper Layer - Master MGMT Rset shutdown only 



[CC] appMeighborDeaJ: (ISUP) 



[ISUP;lml] appNeighbcfrDead: (CC) 
i> 



B. Neighbor Dead with Lower Layer - Master MGMT Rset shutdown only 



[ISUP:lni |] appNeighbc^rDead: (MTP3) 

— i> 

[MTP3:[Vjj appNeightjorDead: (ISUP) 
t> 



C. Delete shutdown active mappings from adjacent processors 



[RTR] 



[RTR] 



rC earActiveMap 
rC earActiveMap 



[RTR] rC earActiveMap: (1^1 ) 



[RTR] rC earActiveMap: (ln,i) 



(lmi) 
(lmi) 



D. For standbys, delete mappings from active processor and stop updates 



Figure 40 
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E. For critical rset shutdown, delete all their shadows 



[RTR] rD 



[ISUP] adsmShutdowr 



(IMcastLlst: ( 



ml) 
(Iml) 



[RTR] rC earMasterMap: (l^i) 



- - > 



R Shutdown resource sets/protocol layer 



[ISUP] acjlsmShutdowr: (1^1) 

t> 



G. If all rsets of entity have been shutdown, cleanup critical shadows. Also 
delete service user/provider mappings on this processor for protocol layer. 



[SM] scShLtdown: Cfm 



[RTR] rD 



[ISUP] adsmShutdowr 



[RTR] rC earMasterMap: (1^2) 



ilMcastList: ( 



m2 



:P3) 
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Phase II: processor P4: CShutdown 1^2 ISUP on P4 



scShutdc wn: P4, Contpled 
ISUP: 
0 



A. Neighbor Dead with Upper Layer - Master [ViGMT Rset shutdown only 



B. Neighbor Dead with Lower Layer - Master MGMT Rset shutdown only 



G. Delete shutdown active mappings from adjacent processors 



[RTR] rC 

1> 

[RTR] rC 



[RTR] rC 



[RTR] rC 



earActiveMap: (1^2) 
earActiveMap: (l^a) 



earActiveMap: (1^2) 



earActiveMap: (Im2) 



D. For standbys. delete mappings from active processor and stop updates 



E. For critical rset shutdown, delete all their shadows 



[RTR] rD 



ilMcastList: (I 



m2) 
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SM] scShutdbwn: Cfm 
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F. Shutdown resource sets/protocol layer 



[ISUP] a( 


ismShutdowr 


:(lm2) 










1> 



G. If ail rsets of entity have been shutdown, cleanup critical shadows. Also 
delete service user/provider mappings on this processor for protocol layer. 



Figure 43 
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Phase I: Forced Switchover of M^, M2 and M3 of MTP3 



scForcec Switchover: 
MTP3: [(k) (M2) (M3) 



[] 



A. Hold messages at adjacent upper and lower layers 



[RTR] rHjaldQueue: (Mi) (Mg) (M3) 
) (M2) (Ma) 



[RTR] rHbldQueue: (Mj, 
[RTR] rHbldQueue: (M,) (Mg) (M3) 



[RTR] rHbldQueue: (M,) (Mg) (M3) 



O 



B. Delete standby mapping on old active processor 



[RTR] rC earStandbyMap: (M^) 



[RTR] rC 



— ^>l 

earStandbyMap: (Mg M3) 



C. Delete active mapping on new active processor 



[RTR] rC 
[RTR] rC 



earActiveMap: (M^) 



earActiveMap: (M2) (M3) 



{> 



D. Download new mappings to adjacent routers 



[RTR] rSi3tActiveMap: 
[RTR] rS ^tActiveMap: 
[RTR] rS 3tActiveMap: 



[RTR] rS 3tActiveMap: 



Mi:P4)_(M2:P 
Mi:P4) (MaiP 



(MgPs) 

Is) (M3:P5) 



Mi:P4)(M2:P 



Mi:P4) (MgrPs) (MgiPg) 



i) mPs) 
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E. Make standbys active 



[MTP3] a(dsmGoActiv^(Mi:seqNo=ij/a:mld=crnt:[)isablePeer) 

I sablePeer) 



[MTP3]adsmGoActive; 



(M2:seqNo=n 'a:mld=crnt:D 



(M3:seqNo=n/a:mld=crnt:Dis able Peer) 



E. Release messages at adjacent routers 



[RTR] rR sleaseQueue 
[RTR] rRpleaseQueue 
[RTR] rR^leaseQueue 



[RTR] rR sleaseQueue 



(Mi)_(M2)_(M|3) 



mm 
mm 



m 



m m m 



t> 



F. Cleanup on old/faulty active processor 



[SM] scFDrcedSwitcho/er: Cfm 



[RTR] rDplMcastList: (j^i:P4) 
r(Mi) 
(Ms) (M3) 



[MTP3] 
[MTP3] 



adsmShutdow T 
fidsmShutdow T 



i> 
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Phase M: Forced Switchover of Call Control (CC) 



scForcec Switchover: 
CC:[][] 



A. Hold messages at adjacent upper and lower layers 



[RTR]rHDldQueue: (C 



[RTR] rHDidQueue: (C 



IRTRlrH3ldQueue:(0 



B. Delete standby mapping on old active processor 





[RTR] rC 
t> 


earStandbyK/ 


ap: (CC) 









C. Delete active mapping on new active processor 



[RTR] rC 



earActiveMap: (CC) 



D. Download new mappings to adjacent routers 



[RTR] rS 3tActiveMap: 



[RTR] rS 3tActiveMap: 



(RTR) rS stActiveMap: 



CCrPg) 



CC.Pg) 



CC:P2) 



E. Make standbys active 



[CC] ads 'nGoActive(di sablePeer) 
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R Release messages at adjacent upper and lower layers 



[RTR] rR 



[RTR] rRsleaseQueue 



sleaseQueue 



[RTR] rR sleaseQueue 



(CC) 



(CC) 



(CC) 



G. Cleanup critical shadow resource sets on old/faulty active processor 



[SM] scpDrcedSwitchol/er: Cfm 



[CC] adshnShutdown 
i> 
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Phase II: Forced Switchover of l^i from P3 to P5 



scForcec Switchover: 
ISUP:[][(Ui:P5)] 
1> 



A. Hold messages at adjacent upper and lower layers 



[RTR] rH jIdQueue: (1^ 
[RTR] rHDidQueue: (1^ 



[RTR] rHDidQueue: 



[RTR]rH3ldQueue: (l„ 



1) 
1) 

-rt 



1) 



B. Delete standby mapping on old active processor 



[RTR] rDslMcastList: (Mi) 




C. Delete active mapping on new active processor 



[RTR] rAJdMcastList: iln,vP4) 



[RTR] rS3tMasterMap: 



[RTR] rS 



jtMasterMap: 



(ImvPs) 



D. Download new mappings to adjacent routers 



[RTR] rS 



[RTR] rS JtActiveMap: 
[RTR] rS 3tActiveMap: 



[RTR] rS stActiveMap: 



itActiveMap: 



'ml-Ps) 



i>, 
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E. Make standbys active 



[ISUP] adsmGoActive: 



lmi:seqNo=n^a:mld=crnt:EriablePeer) 



R Release messages at adjacent routers 



[RTR] rR 3leaseQueue 



[RTR] rR 
[RTR] rR 



[RTR] rR 



ileaseQueue 
HeaseQueue 



t> 



HeaseQueue 



("mi) 
(Im1_)_ 
(Iml) 



(Iml) 



G. Cleanup on old/faulty active processor 



[ISUP] adsmShutdowrj: (l^n) 
[SM] scfforcedSwitchQver: Cfm 



.... ^> 
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Phase I: Controlled Switchover of Mi. M2 and M3 of MTP3 and 1^ of ISUP 



scCntroll sdSwitchover 
MTP3: [(A/Ii)(M2) (M3) 
ISUP: [(! )][] 
1> 



[] 



A. Hold messages at adjacent upper and lower layers 



[RTR]rHDldQueue: (I- 



[RTR] rH 



DidQueue: (Mf) (M2) (M3) (I 



[RTR] rH DidQueue: (Mj) (M2) (M3) (I 



[RTR] rH 



[RTR] rHDidQueue: (M,) (Mg) (M3) ( 1) 



DidQueue: (M 



)(M2) (M3) 



B. Clear communications channels with adjacent processors 



[RTR] rAfljacentPing: (P3) (P4) 

[RTR] Plbg Req/Cfm 



[RTR] rAijacentPing Cfm 



[RTR] rAJjacentPing: (P3) (P4) 



[RTR] Ping Req/am 



[RTR] rAdjacentPing: (P3) (P4) 



[RTR] rA djacentPing: (P4) 



[RTR] rAdjacentPing c infirm 



[RTR] Ping Req/Cfm 



RTR] rAdjacentPing Cfm 



[RTR] Ping Req/Cfm 



RTR] rAdjacentPing Cfm 



[RTR] Ping Req/Cfm 



[RTR] Ping Req/Cfm 



[RTR] Pieig Req/Cfm 
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C. Peer Sync actives and standbys 



SUP to SG] adsmPeerSync Confirm 
< 



[MTP3] adsmPeerSync: (Mi) 



[ISUP] adsmPeerSync 



[MTP3] adsmPeerSyn 



[MIPS to SG] ajdsmPeerSynd Confirm 
<1 



(M2)(M3) 



[MTP3 to SG] adsmPeerSync Confirm 



Peer Sync 
For: h 
I 1 

Peer Sync 
For: Mi 
— N 



Peer Sync 

For: Mo 
K — 01 

Peer Sync 

For: M3 
kl 2 — t>i 



D. Peer Sync Message Routers for Pair Switch Case 



[RTR] rPoerSync: (M^: 



[RTR to i)G\ rPeerSynt; Confirm 



[RTR] rPjerSync: (M2:P5) (M3:P5) 



[RTR to V>G\ rPeerSyn<; Confirm 



P4) (li:P4) 



[RTR-RTR] Sync Msgs 
0 

[RTR-RTfq Sync Msgs 



[RTR-I 
l<i CH 



forli 
for Mi 



RTR] 



Sync Msgs for M2 
[RTR-RTR] Sync Msgs for M3 



Figure 53 



SM 




SG 




PI 




P2 




P3 




P4 




P5 




P6 



E. Delete standby & set active mapping on old active processor 



[RTR] rC 



[RTR] rSotActiveMap: 



[RTR] rC 



earStandbyMap: (Mi)(li) 



earStandby(\^ap: (M2 M3) 



[RTR] rS-JtActiveMap: 



Mi:P4) (IvPj 



M2:P5) m^s) 



R Download standby & delete active mappings on new active processor 



[RTR] rC 



[RTR] rS.3tStandbyMap: (M^Pa) (U'P^) 



[RTR] rC 



earActiveMap: (M^) (h) 



earActiveMap: (M2) (M3) 



[RTR] rS.5tStandbyMap: (M2:P4 M3:P4) 



G. Download new mappings to adjacent routers 



[RTR] rSotActiveMap: 
-t> 



[RTR] rS 5tActiveMap: 



[RTR] rS 3tActiveMap: 



[RTR] rS stActiveMap: 



[RTR] rS stActiveMap: 



[RTR] rS'StActiveMap: 



IVP4) 

li:P4) 

Mi:P4) (M2.1 



Ps)i 



Mi:P4)(M2:F|5)(M3:P5) Oi 



Mi:P4)(M2:P5)(M3:P5) (I 



Mi:P4)(M2:P5) (M3:P5) 



P4) 
P4) 
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H. Make actives standby 



[MTP3] ^dsmGoStand[)y(Mi:mld=crht) 

-t> 



[ISUP] a(jismGoStandl:}y(li:mld=crnti 
[MTP3] ^dsmGoStand|5y(M2:mld=crpt) (Marmld^cjrnt) 



I. Make standbys active 



[MTP3] adsmGoActivd(Mi:seqNo=n 



[ISUP] a(ismGoActive(li:seqNo=n/a 



[MTP3] 2dsmGoActive(M2:seqNo=n 



[MTP3] (M3:seqNo=n/i:mld=crnt:Er^blePeer) 



'a:mld=crnt:E lablePeer) 

0 

mld=crnt:En£ 
0 



blePeer) 
a:mld=cmt:EhablePeer) 



J. Release messages for pair switch case 



[RTR] rR 
<J 


sleaseQueue 


(li)(Mi) 






[RTR] rR 
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sleaseQueue 


(M2) {M3) 
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K. Release messages at adjacent routers 



[RTR] rR 



[RTR] rR 



3leaseQueue 
leaseQueue 



[RTR] rR 



sleaseQueue 



[RTR] rR 



[RTR] rR 



3leaseQueue 



[SM] scCntrolledSwitchover: Cfm 
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Phase II: Controlled Switchover of Call Control (CC) 



scCntrolleqSwitchover: 
CC:[][] 



A. Hold messages at adjacent upper and lower layers 



[RTR] rH3ldQueue: (CD) 



[RTR] rHDldQueue: (C 



[RTR]rH3ldQueue:(CD) 



B. Clear communications channels with adjacent processors 



[RTR] rA djacentPing: (P,) 



[SG] 



[RTR] rA JjacentPing: (P,) 



[RTR toFTR] Ping 



rAdjacentPin 3 confirm 



[RTR toFTR] Ping 



[SG] 



[RTR] rA jjacentPing: (P^) 



[RTR toFTR] Ping 



rAdjacentPin 3 confirm 



[SG] 



rAdjacentPin 3 confirm 



C. Peer Sync actives and standbys 



[CC] adsmPeerSync F equest 



Peer Sync 

, ^For: CC ^ , 
< > 

[SG] adsTiPeerSync Confirm 
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D. Peer Sync Message Routers for Pair Switch Case 



E. Delete standby & set active mappings on old active processor 



[RTR] rC 
C> 



[RTR] rS 3tActiveMap: 



earStandbyiVjap: (CC) 
CCiPg) 



F. Download standby & delete active mappings on new active processor 



[RTR] rC 



[RTR] 



earActiveMa[f : (CC) 

(CC:Pi) 



rSptStandbyMap 
1> 



G. Download new mappings to adjacent routers 



[RTR] rS stActiveMap: 



[RTR] rS 2tActiveMap: 



[RTR] rS jtActiveMap: 



;CC:P2) 



:CC:P2) 



H. Mal<e actives standby 



[CC] ads mGoStandby 



I. Make standbys active 



[CC] ads 



TiGoActive{Ei lablePeer) 



Figure 57 
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J. Release messages for Peer Switch Case 



K. Release messages at adjacent processors 



[SM] scCntrolIedSwitchover: Cfm 



[RTR] rR 5leaseQueue 



[RTR] rR 3leaseQueue 



[RTR] rR sleaseQueue 



(CC) 



(CC) 



(CC) 
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Phase II: Controlled Switchover of l^ii of ISUP from P3 to P5 



scCntroIled Switchover: 
ISUP:[]I(l„i:P5)] 



A. Hold messages at adjacent upper and lower layers 



[RTR] rH 



3ldQueue: (L 



[RTR] rHDidQueue: (l^^) 



[RTR] rH 



sIdQueue: (Ifri) 



IRTR]rH5ldQueue: (l„ 



1) 



1) 



B. Clear communications channels with adjacent processors 



|SG] rAdjacen Ping confirm 



[RTR] rA IjacentPing: (P3) 



[RTR] rA|djacentPing: (P3) 



(SG] 



[RTR] rA ijacentPing: (P3) 



[RTR to RTR] Ping 



[RTR to 
K 01 



rAdjacentPin ] confirm 



[SG] 



rAdjacentPin } confirm 



RTR] Ping 



[RTR to MTR] Ping 



C. Peer Sync actives and standbys 



[RTR] rS 


etStandbyMa 


(ImvPs) 


Peer Sync 
^For: Ui 




<1 

<-^[ISUP] a 


dsmPeerSync 
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D. Peer Sync Message Routers for Pair Switch Case 



E. Delete standby & set active mappings on old active processor 



[RTR] rD3lMcastList:( 



ml) 



F. Download standby & delete active mappings on new active processor 



[RTR] rA JdMcastLlst: O^V-^a) 



[RTR] rS<3tMasterMap 



[RTR] rS'3tMasterMap 



[RTR] rS jtMasterMap 



(lmi:P5) 



{lm1:P5) 



(lm1:P5) 



G. Download new mappings to adjacent routers 



[RTR] rS 3tActiveMap: 



[RTR] rS 3tActiveMap: 



[RTR] rSetActiveMap: 



[RTR] rS 3tActivei\/lap: 



[RTR] rS 5tActivel\/lap: 



ImvPs) 
UvPs) 



ImvPs) 



im1 



:P5) 



H. Mal<e actives standby 



[ISUP] adsmGoStandt y(ln,i :mld=cri'it) 



I. Make standbys active 



[ISUP] a<asmGoActive(lmi:seqNo=n/a:mld=crnt:EriablePeer) 



Figure 60 
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J. Release messages for Peer Switch Case 



K. Release messages at adjacent processors 



[SM] scControlledSwitchover: Cfm 



[RTR] rR 



sleaseQueue 



[RTR] rR 



{RTR] rR 



sleaseQueue 
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